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1. Introduction
In cellular network systems synchronization, including physical (PHY) layer synchronization and media access control (MAC) layer synchronization, shall be achieved before a device is allowed to access the network. For PHY synchronization, a device may perform timing and frequency synchronization, as well as power control via downlink synchronization and uplink feedback channels. For MAC synchronization, system information negotiation and registration are accomplished via network access (or network entry) processes. 

2. Network re-entry for fixed M2M devices

The ranging channel can be classified into two classes: non-synchronous ranging channel (NS-RCH) and synchronous ranging channel (S-RCH). Generally speaking, S-RCH has performance and receiving complexity advantages over NS-RCH. Since S-RCH is more efficient than NS-RCH, it is desirable to enable fixed M2M devices perform network reentry from idle mode through S-RCH. If an M2M device already connects with the base station, it may store the corresponding round trip delay (RTD) information. The device with RTD information may perform network reentry from idle mode via S-RCH, since it can transmit the ranging code more accurately in time. Thus the ranging performance for network reentry of fixed devices through S-RCH can be sustained. 
A simple example is given below. At the first time of network access, a fixed device shall access network through NS-RCH since it does not acquire the information of RTD. During the initial network access, the fixed device shall obtain the information of RTD. Since RTD shall be constant for a fixed device, the fixed device may store the information of RTD for network access afterward. Therefore, the fixed device having the information of RTD is able to achieve uplink timing synchronization using downlink channel and the information of RTD. As a result, that device can be allowed to perform network reentry from idle mode through S-RCH. The corresponding message flows and diagram are shown in Fig. 1, Fig. 2, and Fig. 3, respectively.
In Fig. 4 we provide the simulation results on the detection capability of S-RCH in case that fixed M2M devices initiates network re-entry. The system parameters are shown in Table 1. Under such a case, we note that the M2M devices randomly choose a ranging code from the NDI candidate ranging codes. In addition, we suppose that the timing offset still exists due to the variation of fading channel. When the probabilities of miss detection (MD) and false alarm (FA) are both restricted below 1%, the simulation results illustrate that the S-RCH can support 2-4 different trials in a ranging opportunity. Note that the detection capability of S-RCH is better than NS-RCH, which is in general support at most two different codes simultaneously.
Fig. 5 shows the detection capability of S-RCH in case that base station initiates network re-entry, where the ranging codes are assigned to M2M devices orderly. It is worthy to point out that the S-RCH can support 8 fixed M2M devices in a ranging opportunity.
3. Summary
This proposal shows that the S-RCH has better detection capability than NS-RCH for fixed M2M devices. Although the R-SCH is proposed to improve the detection capability in network reentry, it can be also considered helpful in addressing the congestion problem in network entry. This is because that when the same raning opportunity can accommodate more codes simultaneously, it can resolve the code collision problem to some extent. On the other hand, in the Evaluation Guideline for Comparison of Network Entry Solutions [1], most PHY-layer parameters are fixed or simplified in order to highlight the impacts from the MAC layer of different proposals in resolving the congestion problem. This simplification is reasonable in comparing the different approaches those deal with the allocation of ranging channels or design signaling parameters. However, the proposed scheme in this contribution is mostly focused on the PHY layer. The performance advantage over conventional NS-SCH can be validated clearly from the simulation results which need not involve most of the MAY-layer configurations in [1]. 
In view of this, we consider the PHY-layer simulations provided in this contribution are adequate and should be addressed differently from other Network Entry Ad-hoc proposals.
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Fig. 1. Network access procedure without RTD information
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Fig. 2. Network access procedure with RTD information
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Fig. 3. Flow diagram for devices performing network access
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Fig. 4 Detection capability comparison (Timing offset: ± 30 samples; the number of dedicated ranging

preamble codes is NDI = 16)
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Fig. 5 Detection capability comparison (Timing offset: ± 30 samples; the ranging codes are orderly assigned.)

Table 1 Simulation parameters

	Number of sub-carrier 
	1024

	CP length 
	128

	Channel model
	SUI-3 channel model

	SNR 
	-5 dB


Proposed texts

5.1 Proposed Text #1

[Add the following text after line 10 in page 8.]

----------------------------------------------  Text Start -----------------------------------------------
16.3.5.5.1.2 S-SFH IE

Table 835 - S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	...
	...
	...

	M2M ranging indicator
	1
	Indicate the ranging configuration for M2M devices.

0b0: normal ranging as defined in Table 833 in 16.3.5.5.1.2

0b1: Dedicated ranging for M2M devices

	If ((M2M ranging indicator == 0b1) {
	
	

	M2M ranging channel peridiocity configuration
	2
	Indicates the periodicity of the RCH allocation according to Table xxx.

	Number of dedicated ranging

preamble codes
	2
	Indicates the number of the dedicated ranging codes according to Table yyy.

	}
	...
	...

	...
	
	


----------------------------------------------  Text End -----------------------------------------------
5.2 Proposed Text #2

[Add the following text after line 61 in page 3.]

----------------------------------------------  Text Start -----------------------------------------------
Dedicated ranging channel configuration
The information of the dedicated RCH (D-RCH) allocation consists of the ranging configuration with AAI subframe-offset (OSF) for ranging resource allocation in the time domain where OSF is same AAI subframe-offset of the NS-RCH defined in 16.3.8.2.4.1. The information for ranging frequency resource allocation, i.e., the subband index for ranging resource allocation is determined by the IDcell and the allocated number of subbands RSB according to the Equation (286) where IDcell is defined in 16.3.5.1.2 and RSB is LSB-CRU,FPi/4, where LSB-CRU,FPi is the number of allocated subband CRUs as defined in 16.3.7.3 for FPi corresponding to reuse 1 partition or power-boosted reuse 3 partition only if there is no reuse 1 partition
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Table xxx shows the information of the D-RCH allocation in a regular allocation, which is indicated by the S-SFH. NUL denotes the number of UL AAI subframe per frame. When 
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, the configuration 0 shall not be used for dedicated ranging channel allocation for M2M devices.
Table xxx - The periodicity of the dedicated S-RCH allocations

	Configurations
	AAI subframe allocating the S-RCH

	0
	mod(OSF+2, NUL)th UL AAI subframe in every frame

	1
	mod(OSF+2, NUL)th UL AAI subframe in the third frame in every superframe

	2
	mod(OSF+2, NUL)th UL AAI subframe in the third frame in every even superframe, i.e., mod(superframe number, 2)=0

	3
	mod(OSF+2, NUL)th UL AAI subframe in the third frame in every 4th superframe, i.e., mod(superframe number, 4)=0


The RP code information indicates the number of periodic RP codes, and is defined by Table yyy.

Table yyy Ranging preamble code information table, NDI, for the D-RCH
	Index
	Number of dedicated ranging

preamble codes, NDI

	0
	8

	1
	16

	2
	24

	3
	32


----------------------------------------------  Text End -----------------------------------------------
5.3 Proposed Text #3

[Add the following text after line 10 in page 7.]

----------------------------------------------  Text Start -----------------------------------------------
BS may assign ranging resources, including ranging code and ranging opportunity, dedicated for M2M devices. In this case, M2M devices perform ranging for network (re-)entry using dedicated ranging resources. The information of dedicated ranging resources is transmitted in S-SFH SP1. For fixed M2M devices performing network reentry for from idle mode, synchronous ranging channels may be used. If BS does not assign dedicated ranging resources, M2M devices perform ranging for network (re-)entry using the ranging resources defined in Table 833 in 16.3.5.5.1.2. 
Reference
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[2] IEEE, “C802.16p-11/0002; IEEE 802.16p Machine to Machine (M2M): Proposed Text from Power Saving (PWR) Rapporteur Group”, Mar. 2011
[3] IEEE C802.16p-11/0126, June 2011
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